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DAM PROFILES. 


By Lars Jorgensen 


A concrete gravity dam as calculated in the preceding Profile No. 1 is the concrete gravity dam shown in 
article is not necessarily the cheapest structure that can Figure 1b (Journal Electricity, Power and Gas, January 2nd, 
be put in to hold the water back and form a reservoir. This 1909.) It has a known factor of safety against overturning ‘ 
depends upon many other things, and first of all upon the of not less than two at any depth. 4 
nature of the ground upon which it is to be constructed and The specfic gravity of the mass is taken at 2 1-3 (weight of 








Small Regulating Reservoir at Head of Pressure Pipe, Crest of Earthen Dam to the Left. 





‘ ‘ . » ; the 
the locality; as this type requires a solid rock bottom to be one cubic foot, 145 Ibs.). The spaces between the large ht 
economical and safe. Unfortunately, the engineer must be stones in the cyclopean concrete being filled with a rather ‘| 
contented with whatever bottom he finds and build his wet mixture in the proportion 1:3:6 for the up and down ce 

> 


structure to best suit the given case. stream face, and in the proportion 1:3%:8 for the main body 

To meet the varying conditions to be met in practice of the section. Half the bulk of this masonry is assumed to 
there have been developed seven standard dam profiles, be concrete, the balance boulders and broken stone thrown in. 
which, it is suposed, will cover nearly all cases. In order to be bet‘er able ‘o compare the merits of the 
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different profiles, we shall now figure the cost of dams, using 
all the profiles in succession and using the same dam site. 

Figure 1 shows the contours of the site selected; the 
height of the dam is to be 115 feet. From this contour map 
and from the table given on drawing showing concrete gravity 
profile (Figure 1b—Journal Electricity, Power and Gas, Jan- 
uary 2nd, 1909), the contents of the whole dam is found to 
be 47,200 yards. Of this 23,600 yards are concrete and the 
balance large stones. 15,300 out of the 23,600 yards are of a 
mixture 1:3%:8. Each yard of this mixture requires 0.82 
barrel of cement, with stones 2% inches and under. 15,300 
x0.82—-12,600 barrels. (In all following calculations a slide 
rule is used). The remaining (23,600—15,300)—8,300 yards 
are of a mixture 1:3:6, except 1,090 yards (the watertight 
facing) which are of a mixture 1:2:4. 8,300—1,090—7,210 
yards requiring 1.02 barrels of cement per yard with stones 
2% inches and under. 7,210x1.02—=7,360 barrels. Of the 
1,090 yards of the mixture 1:2:4 each yard requiring 1.34 
barrels of cement with stones % inch and under. 1,090x1.34 
=1,460 barrels. 


Total cement for the complete dam 21,420 barrels, At 
this dam site the estimated cost of cement per barrel is 
$6.00. Therefore, 


Cost of cement 6x21,420...........cccce0ss $128,520.00 
Sand required, 10,410 yards @ $1.00 per yard 10,410.00 
Loose rock, 47,000 yards @ at $2.00 in place 94,000.00 








Mixing 23,600 yards of concrete @ $1.00.... 23,600.00 
Steel for water-tight facing .............. 10,000.00 
EE Gig k's KA bs 0:6) Aa ee o-0 wwe 6 628 $266,530.000 


The above amount for standard profile No. 1. 
Standard profile No. 2 has concrete facing up stream and 
down stream facing will, therefore, stand an overflow in 
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Fig. 2. Dam, Standard Profile No. 2. 
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emergency cases. 


The up and the down stream faces are 
tied together in two places through the body of the dam, thus 
tending to keep the whole section as one mass and cu‘ting 
down the thickness of the up stream facing, which with res- 


ervoir empty, must act as a retaining wall. The central 
portion of the dam body is rock and sand dumped in, the sand 
filling the voids between the stones (voids taken 45% of the 
mass) making a tight dam and increasing the specific weight 
of the mass. This type of dam does not require a solid 
rock foundation on account of its wider base, but can be used 
where the ground is seamy and shattered. Only the up 
stream facing need be carried to solid rock. 
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Standard profile No. 3 has rubble masonry up and down 
stream facing and rockfill and sand main body. The up 
stream facing muse be strong enough to stand as a retain- 
ing wall with reservoir empty. In constructing this type of 
dam forms are done away with altogether. 82,000 yards of 
material is required for a 115-foot dam, of this 27,700 yards 
are rubble masonry; the balance (54,300 yards) rockfill and 
sand. Of the 27,700 yards rubble masonry, half is laid in 
mortar 27999 —13850. 

The mortar required is estimated at 25% of the mass, 
or 13359 =3,462 yards,, and consists of 1 part of cement to 
three parts of mixed sand and small gravel. Each yard of 
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Fig. 3. Dam, Standard Profile No. 3. 


The stresses in this and all following profiles cannot be 
calculated. Arching dams with this or any of the following 
profiles does not add to their strength. The factor of safety 
although unknown is supposed to be more than 2 at any 
depth. The weight of one cubic foot of cyclopean concrete 
is taken at 145 pounds. This is a low value at this partic- 
ular dam site and will allow about 10 pounds for floatation. 
The weight of the fill is taken at 130 pounds per cubic foot. 

In the table given in Figure 2 areas of the profile between 
10’ intervals are given and also the proportion between the 
corresponding areas of standard profile No. 1 and No. 2. This 
makes possible quick comparison of the different profiles. 

Using profile No. 2 the total yards of material in a 115 
foot dam on the site shown in Figure 1 is 69,200. 

Cement required, 13,190 bbls. @ $6.00 at dam 











RG en se oe ge Cea eo vec e's eEx $ 79,140 
Sand, 26,060 yards @ $1.00 ................ 26,050 
Loose rock, 69,000 yards @ $2.00.......... 138,000 
Mixing, 24,100 yards @ $1.00 .............. 24,100 
Steel for water tight facing .............. 10,000 








$277,290 








this mixture requires 2.30 barrels of cement. Total 3,462x 
2.3==7,970 barrels. 


Cement required for Profile No. 3, 7,970 bbls. 


OR A a a ke $ 47,820 
Re ee a ear 28,170 
Rock, 82,000 yards @ $2.00 ........ccccceee 164,000 
Mixing, 3,462 yards @ $1.00 ................ 3,462 


Laying 27,700 yards of rubble masonry @ 


$2.00 .... 55,400 


$298,852 

Profiles No. 4 and No. 5 are nearly alike, the main dif- 
ference being in the batter of the up stream face. No. 4 re- 
quires more material but less labor than No. 5. The ground 
upon which they may be built does not need to be even as 
solid as that required for No. 2 and No. 3, on account of their 
still wider base. 

The tables accompanying the drawings are useful for 
making quick determinations of the contents of dams on a 
given site. The estimated cost of a dam with profile No. 
4 on the site shown in Figure 1 is $431,500, and that of a dam 
with profile No. 5 $326,600. 
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Fig. 4. Dam, Standard Profile No. 4. 




















Fig. 5. Dam, Standard Profile No. 5. 








January 16, 1909 


The difference in cost of dams using profile Nos. 1, 2 and 
3 on the site in question is very slight, especially if the cost 
of preparing the foundation is added, as this will be the high- 
est for No. 1 and less for Nos. 2 and 3. 


Profiles No. 4 and No. 5 are not favorable in cost for 
this particular locality. They would show up to better ad- 
vantage in places far from the railroad, where cement would 
cost, say $10 per barrel at the site, and where loose rock 
was plentiful near the site. 


Profiles No. 6a and No. 6b cannot be used for compari- 
son in this case, as there is not earth or sand enough near 
the dam sites with which to build these types. In type 6a the 
water-tight core is placed near the up stream face; the mid- 
dle portion consists of earth or sand sluiced into place 
and the down stream face is provided with a rock rip rap 
to keep it from washing out. Dams of this type can be 
built to best advantage where earth is plentiful and rock 
scarce. Type 6b requires both loose rock and sand or earth 
in large quantities; the water-tight core is placed in the 
middle of the profile with rock-fill and earth on both sides. 
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‘PRESSURE FLUCTUATIONS IN TURBINE 
PIPE LINES. 


By Prof. A. Budau, Engineer, Vienna, Austria. 


(Concluded.) 


Upon the question where the potential energy of the flow- 
ing water goes, one can reply that part of same reaches with 
the water with increased pressure the tailwater through the 
nozzle. The part transformed into pressure, viz., the resulting 
rise in pressure, does not remain passive. The pipes dilated by 
same gradually contract again and force the surplus of contents 
upwards, whereby on account of the kinetic energy of the water 
flowing opposite to the water entering the pipe, after some time 
a drop of pressure takes place at the lower end of the pipe; 
hereupon follows again a downflow and a somewhat smaller rise 
of pressure. And so the water in the pipe line oscillates for 


considerable time (frequently half an hour) up and down, until 
the pipe friction and the friction of the particles of water be- 
tween themselves have destroyed the 


remaining amount of 
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Had the cross section of the canyon been of a differ- 
ent shape, the relative cost of the several profiles would have 
been different, even with the same unit prices of material, 
showing that each case must be figured separate. For dams 
much over 120 feet high, the reinforced water-tight facing 
cannot accomplish what it is intended for any more, the per- 
colation of water through the 8” sheet of concrete would be 
too great on account of the high pressure. We would either 
have to reinforce the dam itself, as shown in Figure 5 
(Journal of Electricity, Power and Gas, January 2, 1909), or al- 
low more for flotation when calculating the weight of ma- 
terial necessary to resist the horizontal component of the 
water pressure. 


Electric power from a windmill is being successfully 
generated at Askov, Denmark. Two direct-current, 12-horse- 
power motors are driven by windmill having four wings, 
each 8 feet wide and 25 feet long. The current averages 21 
amperes, and through the medium of a storage battery sup- 
plies energy for light and power. The current is automatic- 
ally cut out when the tension becomes less than that of the 
storage battery. Forty other plants have been installed by 
a Danish company organized for this purpose. 






Dam, Standard Profile No. 6. 


energy. Therefore, by sudden closure, an impulse for vibra- 
tions of the water in the pipe line is always given. 

If the line is closed by the turbine governor not entirely but 
partially, a smaller rise of pressure takes place. In this case, 
however, the governor remains in action and helps considerably 
not to let the aforesaid vibrations come to rest, since it always 
closes when a pressure rise takes place, thereby still more rais- 
ing the pressure, and always opens when the pressure falls in the 
line, whereupon the drop in pressure continues, etc. The vibra- 
tions of the water increase to a maximum and then remain con- 
stant. It may be mentioned that sometimes the entire pipe line 
takes part in these vibrations and even leaves its supports at 
points of change in direction; the writer had occasion to observe 
such occurrences. 

An analytical treatment of these occurrences would be of 
theoretical interest only and hardly furnish results applicable in 
practice; in those cases, namely, where vibrations in the pipe 
line are, in fact, caused by the governor, one is compelled to 
put the governor out of service unless one succeeds in stopping 
this condition by opening a by-pass or by other means, viz., 
changing the closing time, raising the degrees of unsteadiness. 





‘Translated from the German and partly read by Heinrich 
Homberger. before the Technical Society of the Pacific Coast. 
Reprinted from Journal of the Association of Engineering 
Societies, 
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The relation of these factors, to which secondary points are 
connected, that are beyond any calculation, is so complicated 
that it is impossible to expect the engineer, who has to start 
up the governor, to calculate and check up these vibrations. 

The possibility of an occurrence of high pressures, how- 
ever, under the conditions of service just mentioned, makes it 
seem advisable to dimension the pipe line in such cases suffi- 
ciently liberally to withstand even at sudden closure the rise of 
pressure occurring with a factor of safety of 2%. 


STANDPIPES, FREE-AIR PIPES. 


The arrangement of standpipes can be such that the up- 
per, sometimes flaring, edge is level with the water surface 
in the reservoir, so that, at a slight pressure rise, overflow- 
ing of the water over the upper edge of the pipe takes place. 
Or the standpipe can be higher, so that the overflow only 
takes place at a considerable increase in pressure. Both 
arrangements have been installed, the latter especially, where 
it was difficult to carry away the overflowing water. 


One would think that standpipes, especially if installed 
at the lower end of the pipe line, would be capable of af- 
fording absolute safety against bursting of pipes. This, how- 
ever, is not so, since at sudden closure part of the energy of 
the water flowing in the pipe line has to be used to acceler 
ate the water in the standpipe. A resting body of water 
of such considerable volume requires for its setting in mo- 
tion a fair amount of energy, and can in no case be sud- 
denly brought from rest to a certain velocity. Therefrom 





Fig. 11. 


results that also with standpipes considerable rise of press- 
ure will occur at the lower end of pipe lines, and it only de- 
pends upon the ratio between the length of the pipe line and 
the height of the standpipe and upon the ratio between the 
thickness and the diameter of the pipe whether at all a stand- 
pipe affords an effective protection to the pipe line. 


The pressure rises occurring with standpipes at the 
lower end of pipe lines at sudden closure of the line will now 
be investigated and calculated. A standpipe of the second 
type mentioned shall be assumed, whose height is such 
that an overflow over the upper edge of the pipe cannot 
take place even with the greatest occurring pressure rise. 


Frst the simple case will be treated, where the velocity 
of flow in the pipe line is so great that the flow and dis- 
charge take place with a velocity due to the entire head, 
so that, if the water flows through the line with the ve- 
locity »= V ogh, the level of the water in the standpipe 
is very low, as shown in Fig. 11, and the amount of water 
contained therein can be neglected. 


At sudden closure of the pipe line—for instance by the 
gate ,—the water will first rise to the level 2 on account of 
the hydrostatic pressure; then, however, on account of the 
energy of the water stopped in its flow, beyond this, up to h+- 
(h). (Fig. 12.) a 

Suppose that for this additional rise (h), the entire 

Fly v* 
kinetic energy acts, viz., the amount 4 = —~—~ = — 
g 2 
the volume of lifted water F(h)y multiplied with the path of 


the center of gravity S, vis, ©), ) will represent the work per- 
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Ly (1) 
t ' 
formed and tt can be made 127 —. F(h)y —, which is 
? ? 
expressed more simply, considering that y=)/) gh, 
2 
Ih =O, 
or, 
(HE) = V2Th. XVII 


The maximum pressure occurring will, therefore, be 
h+(h)=hxX VoeLh=h+ "y L 


The increase in pressure is, as has to be expected, the 
greater the longer the pipe line is and the more rapidly 
the water flows therein; therefore, it also depends upon the 
head A, proportional to its root, however. 


With turbine pipe lines the area of discharge from the 
nozzle is always considerably smaller than the area of the 
pipe line; therefore, the velocity of flow ,, in the pipe line 


is considerably smaller than V ogh. 


If the area of discharge is designated by f and the ve- 
locity of discharge by ,,», on account of the law of continuity, 


vF'=fw, therefrom with given areas and known velocity of 
the discharge of the water from the turbine gate, the ve- 
locity ,, of the water in the pipe line can always be easily 
found. 

If the turbine gate is closed suddenly, an impact of the 


moving body of water of the mass LPY M1 against the 
g 


mass of water stationary in the standpipe ut = “FY takes 


place and the latter will be set in an upward diac up to 
a certain height (;) which will be reached after 7’ seconds. 
In this case, also considering the dilation of the pipe, which 
takes place during a short period after the impact and then 
disappears again, the energy of the flowing water is used 
exclusively to lift the entire column of water in the stand- 
pipe. 

If , (Fig. 12) indicates the height of the center of 
gravity = the water column above the opening of discharge, 
and y’ the position of the center of gravity after the water 
column reached its highest position, therefore y' — y the rise 


h 


) 
of the center of gravity, then ,/' Fy—y—Fy is the 





g g 
work performed, which, on the other hand, must equal the 
kinetic energy of the water, so that one can say: 





Fy h LFy vw 
y'— [h+ (A)]—y—Fy= =—} 
7] g 7] 2 
and since 
h h+(h) 
y = — and y' = ——_, 
it follows that 
h2 p2 
$[h+ (AP —— = L—, 
2 2 


or 

2(h)h + (h)? = In?, 
From this equation (h) can be calculated. The calculated 
value, however, will always be greater than the actually occur- 
ring rise in pressure (h), since part of the kinetic energy 
is used up in forming eddies and transformed into heat. 


Solved the squared equation, XVIII gives 
(h) =V h? + Lv — h. 


Approximately also the time can be calculated after 
which this rise in pressure will be reached. 

If the moving mass of water M’ strikes the stationary 
mass of water jj", a deformation of the pipes must occur 
(since the water is assumed to be incompressible) which 
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Mv? 
2 
the motion of the mass jj" already commences, and when 
the dilatation after a very short period of time reaches its 
maximum value, the two masses of water move with the 
joint velocity ,, which can be calculated as impact of un- 
vr, = —"_. This is the 

M1 + M* 

velocity the water in the pipe line and in the standpipe has 
after the impact. Now, however, the column of water in the 
standpipe rises; this causes a counterforce which retards 
the motion. At the same time the pipes gradually contract 
again and transfer the previously received energy again to 
the water. Finally, when the motion of the water reaches its 
end the previously calculated maximum value of the rise (h) 
will be reached. 

For the motion to be considered here the differential equa- 


takes up the energy while this dilatation takes place 


elastic bodies from the formula 





tion, well known from dynamics, stands a%s __ where 4q 


at? oe 
represents the retardation of the water flowing in the pipe 
line. The counteracting force is the weight of the body of 
water rising above the original level in the standpipe. This 
counterforce is directly proportional to the rise; therefore can 
be expressed by K = Const. * s. For s=(h), K= F'(h)Y; there- 
fore Const. = F and K = F’ys. 
The acceleration is given by the ratio of force to mass; 
therefore 








FY¥s yy aq 
1 14M" FyL Fyh L+H 
eo 
Accordingly, the above differential equation becomes 
d2s sq 
dt? bk 
The latter equation is the one of the sinoidal curve. Mak- 
| U 
ing \ Tia > the general integral is 
s= Acosat— Bsinat, 


wherein A = (h) sin and B = (h) cosB, and £ represents the 
phase of the vibration. 

Since in the considered case the phase change disap- 
pears, since time is counted from the passing of the center 


position, B=9, A =oand B = (h), therefore 


| g < t: 


\ L+H 


s = (h) sin 


for s = (h), t= T; thus 


(Hy=, | 9 


\ L+H x 1, 


and 
| 
\ L LF x T=arc sin 1 =- 


nm] a 


or. finally, 


This shows that the maximum value of the calculable pres- 
sure rise at the end of the line will occur the later, fhe longer 
the line and the higher the standpipe. But it may be men- 
tioned again, that, on account of the compressibility of the 
water and of the consequent velocity of travel of the press- 
ure in the water, considerable deviations from the above 
results of calculation have to be expected, especially if the 
line is very long. 

After having reached the highest position the water in 
the standpipe will drop again, and the entire mass of water 
will adopt a velocity opposite to the one previously had, 
which reaches its maximum at the moment the original 
level ), is reached, but afterwards decreases again. Hereby 
the water is forced back into the reservoir, the level of 
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water in the standpipe sinks to the amount , below the 
level ,. Now again begins the flow of the water in the or- 
iginal direction, rise beyond the level ),, and so forth. 


Sinoidal vibrations of the water take place, which, on ac- 
count of several damping factors, amongst which the friction 
of the water against the pipe walls, gradually come to rest. 


If the standpipe is of such shape that the water can 
overflow when it rises, the time 7, after which the maxi- 
mum pressure rise occurs, and the amount of the latter, 
change only inconsiderably, both becoming smaller. The 
only considerable influence the overflowing of the water has 
is upon the back vibration of the water, which is practi- 
cally of no importance, since the mass of water has been 
reduced on account of the overflow. The back vibrations, 
therefore, become smaller, but the strain of the pipes at the 
lower end of the line will be the same when the gate is 
closed as if no overflow of the water takes place. 


Air Chambers. 


From the preceding discussions of standpipes the action 
of air chambers may be immediately considered. 

They act principally upon the pressure conditions of 
a pipe line like standpipes with which an overflow of the 
water does not take place and which are so short that the 
mass of the water contained therein, yj”, need not be con 
sidered. The analytical investigation of the pressure con- 
ditions at sudden and rapid closure can be simplified by 
introducing the volume of the air chamber as a cylinder of 
the area of the pipe line and a height 7, which can be brought 
into a simple relation to the length of the pipe line: 


For the changes in pressure and volume of the air, the 
Mariotte Law can be applied with quite sufficient approxi- 
mation. 

After a rapid or sudden closure the energy of the flow- 
ing water will principally compress the air contained in the 
air chamber. If the maximum pressure in the air chamber 
is reached, which always will take place a considerable time 
after closing the gate, the air expands again and forces 
the water contained in the air chamber back into the pipe 
line; then follows again a pressure rise and so forth, since 
here the impulses of vibration are nearly the same as with 
standpipes. But as the mass of water is smaller than with 
a standpipe, the vibrations will take place at shorter inter 
vals; the maximum value of the pressure rise will be the 
same as with standpipes. 

Air chambers are no more used to-day, so that a further 
investigation of the occurrences connected therewith can 
be dispensed with. 


By-Passes (Synchronous Gates.) 


A clear illustration of a synchronous gate is given in 
Fig. 13, which shows an impulse wheel built by the firm of 
Messrs. Riva, Monneret & Co., of Milan, for the electric 
station of the power transmission plant Villadossola-Intra. 


The impulse wheel 4, cast of steel, takes water from a 
single nozzle 2, whose area of discharge can be reduced by 
means of a tongue with bell-crank. The bell-crank is con- 
nected by a link with a piston ,, which is always pressed 
upward, if the space above the piston communicates with 
the atmosphere. If, however, pressure water enters this space, 
the water pressure acting upon the tongue opens the water 
inlet. The admission of the pressure water takes place 
through the balanced piston valve J), which is operated by 
a Hartung governor. In customary manner over-regulation 
is avoided by the floating lever 7, moving back the valve D, 
From the piston rod a horizontal lever ( branches off, which, 
by means of a link, operates the synchronous gate }7, and this 
in such a way that with the tongue closed the entire maxi- 
mum area of the nozzle is open in the synchronous gate. With 
the nozzle entirely open, however, the gate #7 is fully closed. 
Therefore, to the water in the pipe line the same discharge 
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area is offered all the time, and a pressure rise or drop can- 
not take place in the pipe line with a change of nozzle open- 
ing. The discharge from the gate into the tailrace must be di- 
rected through a dampening apparatus, which, as much as 
possible, destroys the energy of the discharge water; other- 
wise the issuing jet of water could easily destroy the masonry 
of the tailrace. 

Synchronous gates of such arrangement, however, have 
the disadvantage that a maximum quantity of water is always 
used, not considering whether the turbine runs under full 
load or almost at no load. A storage of the water in the in- 
take is impossible with this arrangement. Therefore, where 
storage basins are provided, and at times water has to be 
saved as much as possible, such synchronous gates cannot 
be applied, or have to be shut down when water is short. 

In those cases, where the available quantity of water is 
sometimes less than the turbine can consume at full opening, 
the valve of the synchronous gate must be made adjustable, 
so that with the nozzle of the turbine fully closed it only 
opens in accordance with the available quantity of water. 
This arrangement offers no constructive difficulties, but no 
fargoing economy of water can be obtained with it. In Fig. 
13, the handwheel x is for this adjustment. 

There are, however, also devices where the synchronous 
gate opens quickly at rapid closure of the nozzle, thus avoid- 
ing any pressure rise in the line, but then closes slowly, so 





Fig. 13. 


that the discharge of water through the by-pass takes place 
only during a short adjustable period. Of the many possi- 
ble designs solving this problem, the two illustrated in Figs 
14 and 15 my be mentioned. 

In Fig. 14, the lever #7 is connected with the governor 
shaft 4 in such a way that with the closing motion of the 
shaft the left end of the lever rises. Hereby an oil cataract 
is lifted, since the oil above the piston x of the cataract 
cannot quickly enough flow down through a small] opening 
QO in the piston. In the bottom of the cataract a valve pin 
V is inserted, which closes an opening jy in the upper cover 
of the discharging casing, through which water flows from 
the chamber WV through the pipe P into the tailrace. If this 
opening is uncovered by lifting the cataract, the pressure 
drops in the chamber NV above the valve piston, and the lat- 
ter, lifted by the pressure of the water upon the valve W, 
moves upward, hereby lifting the valve jj, so that through 
the same, water can flow from the pipe line 2 through the 
curved pipe sp into the tailrace. 

When the lever #7 stops, the cataract slowly sinks. The 
velocity of this downward motion can be regulated at will 
by changing the opening in the cataract piston or by drop- 
ping weights into the cup-shaped extension Pp of the cat- 
aract, and finally the valve pin VY again closes the opening 
M. Through a bore in the valve plunger, water enters the 
chamber N; whereupon soon the pressure in the pipe line is 
established’ in N and the valve w is forced downward and 
finally closed, since the diameter of the plunger is larger than 
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that of the valve. At the downward motion of the lever 7 
the small valve j’in the cataract piston comes into action, 
which permits the cataract fluid to flow quickly from below 
the piston above the same. 

Less clever but simpler and, therefore less subjected to 
various disturbing incidents, is the device shown in Fig. 15. 
As in Fig. 14, from the pipe line Pf a fitting branches off which 
terminates in a piston valve chest. The governor shaft 4 
acts by means of the lever #7 upon the piston K of an oil 
cataract, which is rigidly fastened to the other end of the pis- 
ton rod yof the piston valve g The piston K has one or 
several holes (4), and a valve 7, which permit an easy drop 
of the piston when the piston valve is completely closed. The 
action of this device is analogous to the one described in 
Fig. 14, and, therefore, requires no further explanation. 
Weights p insure the drop of the piston into the closed po- 
sition, which takes place quicker the more weights are added. 
The piston of the oil cataract must be at least of such area 
as corresponds with the resistance against its upward mo- 
tion plus the loaded cataract casing under the most unfa- 
vorable circumstances. 

One would think that by installing such quick-opening and 
slow-closing devices the desired result was reached, viz., 
the pipe line protected against excessive strains, best pos- 





Fig. 14. Fig. 15. 


sible economy of water guaranteed and the action of the 
governor improved by maintaining as much as possible con 
stant pressure in the pipe line. In all three directions men- 
tioned, however, cataract devices are imperfect in their per- 
formance. 

So far only the pressure rise at rapid closing of a pipe 
line has been taken into consideration. But with rapid open- 
ing of the supply pipe a considerable drop of pressure oc- 
curs in the pipe line, which unfavorably influences the action 
of the governor. The entire mass of water in the pipe line 
has, with an increased load on the turbine, to be acceler- 
ated from a velocity v, to a higher velocity », and this cannot 
occur suddenly, but a certain time is required. However 
perfect the turbine governor might be, by opening the supply 
apparatus instantly at a drop of speed in the first moment 
no greater quantity of water will pass through the turbine 
and only gradually the water will be accelerated to the re- 
quired velocity. In the meantime, however, the governor 
has opened the supply apparatus much further than necessary 
and must close again, viz., it has worked too far. At the fol- 
lowing closure the by-pass will be opened and a quantity of 
the valuable water flows needlessly into the tailrace, for there 
is no danger for the pipe line. Standpipes near the power 
house can be of favorable influence, since they supply ample 
water to the turbine in case of a sudden drop in pressure. 

In plants where the load of the turbine is changing fre- 
quently and considerably, the loss of water at both clos 
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ing and opening can become so great that it many nearly 
reach the one caused by a simple synchronous gate. Also 
with the closing of the turbine the cataract apparatus can 
become wasteful if it is not properly adjusted or if the or- 
iginally correct adjustment has changed on account of vari- 
ous influences, viz., thickening of the oil, corrosion of the 
sliding surfaces, foreign bodies between the sliding surfaces. 
Then one cannot expect any more that with a certain rise of 
the lever H, corsesponding with a certain closure of the sup- 
ply apparatus, the valve in Fig. 14 or the piston in Fig. 15 is 
lifted just so high as to give to the water an area to enter 
the tailrace equal to the reduction of area in the supply ap- 
paratus. Rise and drop of pressure in the pipe line, which 
makes the governor oscillate, are then unavoidable. If then 
the apparatus remains in the open position, which can hap- 
pen with the devices as Figs. 14 and 15 on account of stick- 
ing, if they are not sufficiently loaded, a considerable amount 
of water flows needlessly into the tailrace. If then the tur 
bine gets a full load it can happen that not enough water 
remains to run it, that it slows down more and more and has 
to be shut down for cleaning the by-pass apparatus. 


Inelectric plants, where frequently a fine is imposed upon 
interruptions of service, such would be most disagreeable. 
It is therefore, advisable to always insert a gate between the 
pipe line and the cataract apparatus so that the latter may 
be cleaned without interruption of service. If, however, such 
a gate is provided it will mostly happen that the attendants 
keep it closed all the time, thus feeling safer against dis- 
turbances. Especially in winter time, when the formation 
of ice may obstruct the apparatus in a manner hard to con- 
trol, it is sometimes unavoidable to shut it down entirely. 
If then the service is satisfactory without it one cannot 
blame the attendants if they put it in commission only if 
visitors come to the hydro-electric power plant. 


Conclusions. 


From the preceding investigations it follows that un- 
der ordinary circumstances, viz., if the maximum velocity 
of the water in the turbine pipe line does not exceed 6 feet, 
if the pipe line is not very long, if the pipes are made of 
sheet iron and if the ratio between the thickness of the ma- 
terial and the diameter does not go beyond a certain point, 
a danger of rupture does not exist at the quickest possible 
closures. 


If, under a high head and the resulting unfavorable re- 
lation between thickness of material and diameter of pipe, 
danger of rupture exists—this can be determined by form- 
ula XI—it has first to be considered whether by reducing 
the velocity of flow, eventually subdividing the pipe lines, 
this danger could not be avoided. Then any safety device 
can be dispensed with, the more so as they not always give a 
definite guarantee against rupture of pipes and only make 
the operation of the power plant more complicated. In such 
cases, where below the power plant the water has to be de- 
livered continuously, by-passes similar to the one shown in 
Fig. 13 cannot be avoided. If, however, the pipe line is very 
long and with closure within 2 seconds, a danger of rupture 
still exists, groups of spring balanced safety valves, applied 
at the lower end of the pipe line, are the simplest and best 
safety-device. 


If in case of rapid loading or unloading of the turbine 
the governor gets to oscillating badly, on account of con- 
siderable pressure rise or drop in the pipe line, the opening 
of a by-pass, which has to be provided anyhow as a drain, 
offers a simple means for damping the oscillations. By suit- 
able rules of operation the increases and decreases occur- 
ring in the load of the turbine can be made gradual, which 
considerably lightens the task of the governor. From ex- 
periences of the writer the operation of quick-acting gov- 
ernors with high heads and long pipe lines is still feasible 
without any device to keep the pressure in the pipe constant, 
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if the ratio of the energy 4 of the water flowing in the line 
to the maximum output of the turbine does not exceed the 





value By = an = 30, and the fly-wheel masses are so 

ample that the ratio of the energy of the fly-wheel masses, 

~” to the maximum output does not drop below the 

vulue By = 2 = 300 Herewith an entirely perfect gov- 
2 


ernor is assumed, whose closing time is 3 seconds as a 
maximum, with a degree of unsteadiness of the governor of 
6 per cent. total. As long as the ratio of the energy of the 
water in the pipe to the energy of the fly-wheel masses, 


B 
the characteristic figure B =—- = jy is not exceeded, one can 


Bu 
expect the governor to operate without periodic oscillations 
even without by-pass. This ratio also shows that if B is 
more than ,, one is not yet compelled to institute by-passes, 
but can obtain satisfactory working of the governor by in- 
creasing the fly-wheel masses. 


If the turbine takes little water only the governor wants 
to be aided occasionally by opening a by-pass, since, as 
mentioned, the inclination to oscillations of the line (breath- 
ing of the pipe line) is the smaller the faster the water 
flows through same. It always has to be borne in mind that 
the problem of regulating high-pressure turbines is a prob- 
lem of vibrations, and an insight into the occurring phe- 
nomena is extremely difficult to obtain. The practicing en- 
gineer, whose endeavor is always to disclose the occurring 
phenomena and to reveal their causes, will very likely pre- 
fer to avoid all such devices, which, like cataract appara- 
tus, will add to the already complicated conditions some 
factors which are entirely beyond calculation. 


The telegraph question between China and Japan on 
account of the peculiar conditions in relation to tele- 
graph lines near the Asiatic coast line, following the Russo- 
Japanese war, has been settled so that the submarine tele- 
graph cable between Kwantung Province and Chefoo shall 
be divided between the two countries, the section from 
Kwantung Province to a point 7% miles from the shore at 
Chefoo being held by Japan, and the section beyond that 
point by China. China shall construct a telegraph line from 
the landing point of the submarine cable to the Japanese post- 
office at Chefoo, and that the Japanese postoffice at Chefoo 
shall deal with messages in Japanese kana characters for the 
convenience of Japanese. Those telegraph lines constructed 
by Japan in Manchuria during the Russo-Japanese war re- 
maining outside the railway boundary shall be purchased by 
China; but even after the purchase of such lines a Japanese 
staff shall, for the convenience of Japanese residents in the 
open cities in Manchuria, be authorized to deal in Manchuria 
with messages in Japanese under a special arrangement. Minor 
regulations are to be arranged later on the same basis. 


BAKERSFIELD, CAL.—J. I. Wagy has filed = suit 
against I. E. Smith, J. E. Lynch and J. W. Mosher of Stock- 
ton, Cal., who own and control the Maricopa Road Oil and 
Gate City Oil Companies. Wagy owns a fourth interest in 
the first named concern and alleges that by a false directors’ 
meeting, held in this city in September, the 300,000 shares, 
one-half of the total amount, of Maricopa Road Oil stock 
owned by three other parties were turned over to Lynch, 
Smith and Mosher and since that time the Stockton men have 
mismanaged the affairs and misappropriated the funds of the 
concern. He also alleges that they have threatened to force 
him from the company. He asks for a permanent injunction 
restraining the three men from the management and control of 
the company. 
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"TRANSFORMER TESTING. 


The static transformer in mechanical make-up, while one 
of the simplest of electrical devices, is theoretically very 
complicated. In nearly all publications issued for the benefit 
of central station operators, relative to transformers, the 
matter is presented in a too complicated form to be of prac- 
tical use and appreciated by the practical central station 
operator. The object here is to present, in a simple manner, 
methods of testing which will assist central station engineers 
in testing out transformers of any make, so that they can 
determine the relative value and performance of same. 


These methods of test are classified under three heads: 
ist. Test to determine condition. 
2d. Test to determine performance. 
3d. Test to determine capacity. 


Tests to determine conditions are: 
Insulation breakdown tests from primary to secondary, 
Insulation breakdown tests from primary to iron, 
Insulation breakdown tests from secondary to iron, 
Double or triple potential test on the winding. 


Tests to determine performance of transformers are: 
Measurement of core loss and exciting current, 
Measurement of impedance volts and watts, 
Ratio of transformation, 

Polarity, 
Regulation, 


Test to determine capacity of transformer is: 
Heat run, 





Variable Resistance 


Transformer Under Test 


Fig. 1—Connections for Insulation Test 
Standard Transformer Method. 


1 From ‘A Practical Guide for Transformer Testing,” issued by Fort Wayne 
Electric Works. 
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Insulation Test. 


All makes of standard transformers, that is, transformers 
designed to operate on circuits of approximately 1100 or 2200 
volts primary, and 110, 220 or 440 volts secondary, should 
withstand for a period of five minutes, a difference of potential 
of 10,000 volts (alternating current) between primary and 
secondary, and 10,000 volts between primary and core, and 
5,000 volts between secondary and core, and should also 
withstand a “no load run” at triple potential or voltage for 
one-half hour, either on primary or secondary winding. (A. I. 
E. E.) 

The triple potential test should be made on a circuit of 
125 cycles or more, as this test made on low frequency 
circuits is harmful’ to the transformer due to the heavy 
exciting current. 

It is desirable when making the insulation test between 
primary and secondary and between primary and core, to 
have all leads of each winding together, and also to ground 
the secondary winding to the core. 

In making the above tests it is advisable to have a 
special transformer wound for 10,000 volts, but where this 
is not to be had, the test can be made by using five trans- 
formers each of approximately 2,000 volts primary, as shown 
in Fig. 1. Care should be taken to bring the voltage up 
gradually on the 100-volt side of the transformers, as there 
is a potential difference on the end transformer of 10,000 
volts between the primary and secondary winding. This 
method is not advisable and should be used only when the 
testing transformer cannot be obtained. 

The spark gap as shown in Fig. 1 should be adjusted 
according to curve I. 


sa 

430 Coreloss of Transformers 
, Wher operated at other 
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a0’ y 40 hl 42 43 44 45 46 
PLOSS Lo. O0Cycle CH7OCLOSS 
Curve III. 


After the adjustment is made and the sparking distance 
is attained between the new needle points, which must be 
used at every discharge, the power can be shut off and the 
spark gap increased 10% above the distance given in curve, 
after which the voltage should be brought up to former 
adjustment, as shown by voltmeter, Fig. 1. The spark gap. 
therefore, will not discharge unless the desired voltage has 
been exceeded by 10%, and in that case will serve to protect 
the transformer from excessive strain. 
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Losses. 


Armmmefrer~ 


Indicating Wattmeter 


Voltmeter: 


Transformer 


Seer Under Test 


Primary 


Open Circuit 


Fig. 2—Connections for Core Loss Test 
First Method. 


The losses which take place in a transformer are the core 
loss and copper loss. 

The core loss consists of the hysteretic loss due to cyclic 
reversals of the particles of iron composing the core, and the 
eddy current loss due to short circuited currents generated 
in the core. 


Testing for Core Loss and Exciting Current. 


The core loss is taken at voltage of proper frequency 
impressed across the low voltage terminals of the transformer 
under test. Fig. 2 shows diagram of connections for this test. 

The wattmeter indicates the core loss, and the ammeter 
the exciting current. 

If no indicating wattmeter is avilable for this test a 
recording wattmeter may be used by connecting as shown in 
Fig. 3. This wattmeter should be of the same voltage as 
transformer under test and of sufficient capacity to carry 
current as indicated by ammeter, Fig. 3. A five-ampere meter 
will usually be the best suited for transformers up to and 
including 50 K. W. capacity. 

The core loss of a 5 K. W. transformer, which we know 
to be 48 watts, may be checked as follows: 

Connect the meter as shown in Fig. 3, care being taken 
to install the meter as recommended in instruction book which 
accompanies the meter. With 110 volts, 60 cycles, sine wave 
impressed across the se. 1:lary terminals, the meter cup will 
make 5 revolutions in 93.5 seconds. 

The following formula may be used to obtain watts: 
Revolutions of cup x 3600 x Constant marked on meter cup 

(in this case .25) 


Seconds required ‘to make revolutions. 
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and the resistance R, calculated from Ohm’s law I = 











Substituting the values obtained we have 
5 x 3600 x .25 


93.5 

The greater the number of revolutions the more accurate 
the results will be by this method. 

Several readings should be taken and the average used 
as the correct reading. 

Any reliable make of recording wattmeter may be used 
for this test. The formula for obtaining watts will be found 
in instruction book accompanying such meter. 


= 48 = Watts core loss of the transformer. 


Testing for Copper Loss by Resistance Method. 


When the resistances of the primary and secondary coils 
are known, the copper loss may be calculated for any load on 
the transformer. 

Probably the best and most often used method of deter- 
mining the resistance is by the “fall-of-potential’’ method (see 
Fig. 4), using direct current instruments and either storage 
batteries of a sufficient capacity, or a direct current generator. 
In this method the current I, and the voltage E, are observed, 
E 


The copper loss by above method will be the sum of the 
17R losses of both primary and secondary windings. 


Line 


© 


Ammeter 






Recording 
Wattmeter 


Secondary 






Primary 


Open Circuit 


Transformer 
Under Test 


Fig. 3—Connections for Core Loss Test. 
Second Method. 


The current for any transformer may be determined by 
the following: 


Capacity of transformer in watts 
Current = a 
Rated voltage. 
For example, we will take a 5 K. W. transformer rated 
1100/2200 volts primary, 110/220 volts secondary. Therefore, 












46 JOURNAL OF ELECTRICITY, POWER AND GAS. 


the primary current on a 2200-volt primary connection will be 
5000 (watts) 


2200 (volts) 
and the secondary current on a 220-volt connection will be 
5000 (watts) 


220 (volts) 


= 2.27 (amp.) 


=22.7 (amp.) 


Assuming the primary resistance to be 8 ohms, and the 
secondary resistance to be .09 ohms, the copper loss by 
resistance will be as follows: 

Primary = 2.277== (amp.) x 8 (ohms) = 41.2 watts. 
Secondary — 22.7? = (amp.) x .09 (ohms) = 46.4 watts. 


Total 87.6 watts. 


Therefore, the copper loss at full load on a 5 K. W. 
transformer is approximately 88 watts. Knowing the core 
loss, which is constant at all loads, the efficiency of the 
transformer can be easily calculated, as is shown later. 


Testing for Copper Loss by Wattmeter. 


The copper loss by wattmeter includes eddy currents due 
to the cutting of the windings by the leakage flux, therefore, 
the copper loss by wattmeter will be slightly higher than the 
FR loss measured by the fall-of-potential method in a well 
designed transformer. When conductors are not sufficiently 
subdivided the eddy currents in same will be very large. 
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Care should be taken in short circuiting the secondary to 
have as good contacts as possible, and connecting cables as 
short as possible. 


A recording wattmeter may be used for this test by the 
same method as that previously described under core loss. 


Testing for Impedance. 


The impedance of the A. C. circuits corresponds to the 
resistance of D. C. circuits, and is usually expressed in 
impedance volts. 

The impedance volts is the pressure required to force 
full load current through either winding with the other short 
circuited. : 

The impedance volts may be measured by volt meter 
connected as in Fig. 5. This voltage should be measured with 
full load current flowing in both primary and secondary. 

The impedance voltage varies from 2% to 6% of the rated 
primary voltage of the transformer under test. 

Where there is no variable resistance to be had, as shown 
in Fig. 5, a simple method of obtaining the per cent impedance 
is as follows: 


110 Volts AC 





Ammerer- 
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(To be Continued, ) 
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CURRENT COMMENT 





Electric railway mileage in the United States exceeds 
38,000. There are 776 miles of street railway operated by 
cables, steam or horses. 


Municipal ownership is prevalent in Germany. Of the 60 
cities with a population of 50,000 or more, 44 own and operate 
gas works, 38 operate electric light plants, 43 have municipal 
water works and 10 have their own street railways. 


Exhaust steam is being brought from iron works in the 
north of England to run low-pressure turbines in small power 
plants near the works. Electric current is delivered to the 
power lines and the condensed steam returned to the works. 


Solar magnetism is an accompaniment of spots on the 
sun, and their appearance have a direct influence of the 
strength of the earth’s magnetism. As a result of work at the 
Carnegie Solar Observatory at Mount Wilson, George E. Hale 
has estimated the magnetic intensity of these spots at 2900 
C. G. S. units. 


A magnetic scrubber has been devised to clean iron ship 
hulls. The brush bristles are held closely to the hull by 
an electro magnet mounted on the brush support and the 
scrubber is dragged back and forth by a steam winch. A 
vessel can thus be entirely freed from marine growths in a 
very short time. 


Coal available and easily accessibie in the United States 
aggregates 1,463,800.000,000 tons, according to a report from 
the section of minerals of the National Conservation Com- 
mission. At the present increasing rate of production this 
supply will approach exhaustion before the middle of the next 
century. From the beginning of coal mining in this country 
down to the close of 1907, 6,865,000,000 tons have been mined. 


Examination for civil and hydraulic engineer in the 
Reclamation Service is announced by the United States Civil 
Service Commission on February 3, 1909, at salaries ranging 
from $175 to $350 a month. These positions are for service 
in the western part cf the United States, The positions to 
be filled require the exercise of talent in design and ripe 
experience in construction and administration, The examina- 
tion will consist of education, experience and achievement, 


An electric deep-sea sounder has been recently in- 
vented in Germany, It consists of a glass tube con- 
taining two resistance wires which may be short-circuited by 
a column of mercury contained in a box with flexible sides 
like an aneroid barometer, As the apparatus is lowered in 
the water drives the mereury higher and short circuits a 
certain lenath of the wire resistances, By means of a bridge 
arrangement the depth is read fram the calibrations 
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they will have a banquet in the evening and experience meet- 
ing. This reunion is in charge of the following committee: 
George Cutter, South Bend (chairman); H. L. Monroe, Monad- 
nock Block, Chicago; P. H. Korst, Janesville, Wis.; George P. 
Nichols, Old Colony Building, Chicago; I. E. Price, Canton, IIL. 
All old T.-H. men intending to visit Chicago at this time and 
attend this reunion will please notify a member of the com- 
mittee. 


Examination for superintendent of construction is an- 
nounced by the United States Civil Service Commission on 
February 3-4, 1909, at salaries ranging from $1,600 to $2,50v 
per annum. The examination will consist of materials and 
building construction, involving extensive knowledge of ali 
materials employed in first-class buildings and of details of 
construction; arithmetic; building supervison (tests in the 
form of business communications which require adaptability 
and a knowledge of the qualifications necessary for this 
position and knowledge of the work gained by experience), 
specifications (involving knowledge of the details of complete 
specifications for the various classes of work required in 
first-class buildings); training and experience. Applicanis 
must indicate in their applications that they have had at least. 
five years of practical experience in building construction, 
either as a superintendent proper, contractor, architect, or 
engineer, and must establish this experience to the satis- 
faction of the Commission prior to being admitted to the 
examination. 


The copper production in 1908 has been ascertained by 
L. C. Graton of the United States Geological Survey, through 
personal interviews and telegraphic communication during the 
last days of the year. Except one small company, all pro- 
ducers of blister and Lake copper have furnished their latest 
exact figures, in most cases for eleven months, together with 
estimates of their production for the remainder of the year. 
If these estimates are realized, the production of blister and 
Lake copper in 1908 from ores mined in the United States, 
will be greater by about 50,000,000 pounds, or between 5 and 6 
per cent, than that in 1907, which was 868,996,491 pounds. It 
is wholly impossible at this time to publish figures of state 
production that are reliable, but it may be stated concerning 
the three great copper-producing states, that Arizona and 
Montana show large gains and Michigan shows little change 
from 1907. Production of total refined new copper by works 
in this country cannot yet be given, but 
hardly equal the output of 1007, which 
pounds, Based on records of the Bureau of Statistics covering 
the first eleven months, 1908 
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The other day an engineer said: “If I had to put a 
farmer in charge of a steam power plant, I would tell 
him to handle it like a racehorse, 


Pure Food for 
the Boiler. 


and it would probably get better 
treatment that it gets from the aver- 
age fireman.” There is a lot more 
sense in this statement than is at first evident. Some 
people take better. care of their horses and dogs than 
they do of themselves. They are the chief gainers by 
the recent crusade against patent medicines which cul- 
minated in the National Food and Drug Act of 1907 
and aroused the public to the many deceptions which 
are practiced and the worthless preparations for do- 
mestic use which are on the market. It puts them on 
their guard against dosing their system into sickness. 

A similar educative campaign about the patent med- 
icines which are being fed into power plant systems 
would not be amiss. There are as many secret reme- 
dies for boiler troubles as there are for liver complaints, 
The average engineer is no more in a position to judge 
their value than is the housewife able to decide between 
a valuable and a worthless proprietary medicine. Many 
of the panaceas for all the ills to which the boiler is 
heir are rank impositions. A certain fancy-priced 
alloy guaranteed to prevent corrosion or pitting of 
boiiers is nothing but feathered zinc. Untruthful state- 
ments are made about unworthy preparations, and the 
worthy are often so adulterated as to be of little use. 
Paints, oils, varnishes, boiler compounds, lubricating 
oils and metals are diluted with cheap substitutes often 
worse than useless. 

The intelligent engineer is wary. He buys from 
reliable firms on rigid specifications. He knows that 
the chemist can tell him if he is not getting what he is 
paying for. He has learnt that he can remove the 
properties of hard water which cause boiler scale 
and chemical corrosion. He understands that fuel 
should be bought, not by the ton, but by its heating 
capacity as determined by analysis. Finally, if he 
finds that the water is not getting all the heat it should, 
ae is not afraid to call in an expert who will analyze 
the chimney gases and find if the fuel is burning right. 
When a horse gets sick we send for the horse-doctor ; 
when a boiler is not acting right, the chemist can 
usually remedy it. 

It is only the unprogressive engineer who needs 
protection against his susceptibility to the glib argu- 
ments of the smooth-tongued salesman. For him 
there should be some governmental regulation against 
improper labelling and fraudulent preparations. Until 
such legislation is enacted it behooves the owner ot 
the power plant to see that his engineer is properly in- 
structed and not made a dupe because of ignorance. 
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PERSONAL. 


E. C. Gaumnitz, purchasing agent for the Seattle Electric 
Company, is in San Francisco. 


W. A. Blair, assistant treasurer of the Western Electric 
Company of San Francisco, spent the past week in Los 
Angeles. 


G. A. Knoche, manager of the Electrical Department of 
Dunham, Carrigan, Hayden Company, San Francisco, re- 
turned this week from an extended trip through the East. 


T. E. Droham, St. Paul representative of the Northern 
Electrical Mfg. Co., announces the enlargement and removal 
of the company’s offices to 1046 Security Bank Building, Min- 
neapolis, Minn. 


C. W. Hutton has resigned as superintendent of the Sac- 
ramento Power Division of the Pacific Gas and Electric Com- 
pany after nearly thirteen years continuous service, and has 
accepted the position of Engineer of Operation and Main- 
tenance for the Great Western Power Company, with head- 
quarters at Sacramento. 


T. E. Bibbins, of the San Francisco office of the General 
Electric Company, accompanied by Mrs. Bibbins, made a 
trip to Los Angeles last week in conjunction with Mr. F. 
G. Vaughen and Mr. G. C. Osborne, of the Eastern organi- 
zation of that company, where an inspection of the work of 
the local sales organization was made. Mr. and Mrs. Bibbins 
returned early this week after a very pleasant trip. 


Oliver L. Williams has recently joined the forces of Pier- 
son, Roeding & Co. as manager of their car department. 
Pierson, Roeding & Co. are the Coast representatives of the 
J. G. Brill Company and their allied plants, and Mr. Williams 
will bring to this department a long experience with cars, 
trucks and supplies. He was for several years in the Brill 
Company’s truck department, later car inspector for the firm 
of Ford, Bacon & Davis of New York City, and thereafter 
expert in the truck department and assistant in the selling 
department for the well known Peckham Truck Company. 


PRESENT CONDITION OF COUNTRY’S FOREST 
RESOURCES. 


Few people have anything like a clear idea of the amount 
of forest wealth left in this country. Those who think at 
all about this natural resource which has assisted in ma- 
terial development since the landing of the first settlers are 
usually too much influenced by the condition of that 
ticular state or section in which they are most familiar. 

If they live in a much deforested or a treeless region, 
the people usually imagine that the country’s timber sup- 
ply is even more limited than is actually the fact; on the 
other hand, with those whose homes are located in a sec- 


tion where a pinch in timber has not been experienced, the 
feeling is likely to be altogether the other way, and some 
become so indifferent at times as to think that there is 
really not much reason to worry about the timber problem. 
Both can profit by a reading of the actual facts. 


The forests of the United States now cover about 550 
million acres, or about one-fourth of the land of the whole 
country. The original forests covered not less than 850 
million acres, or nearly one-half. ? 

The forests owned by the government cover one-fourth 
of the total forest area, and contain one-fifth of all timber 
standing. Forests privately owned cover three-fourths of the 
area, and contain four-fifths of the standing timber. Be- 
sides having three times the area and four times the for- 


per- 
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ests, the timberland privately owned is generally more val- 
uable. 

Forestry, or conservative lumbering, is practiced on 70 
per cent of the forests publicly owned and on less than one 
per cent of the forests privately owned. This covers the 
country’s forest resources as they stand to-day. Senator 
Smoot, chairman of the section of forests of the National 
Conservation Commission, in outlining the future has said: 


“By reasonable thrift, we can produce a constant timber 
supply beyond our present need, and with it conserve the 
usefulness of our streams for irrigation, water supply, navi- 
gation, and power. 


“Under right management, our forests will yield over 
four times as much as now. We can reduce waste in the 
woods and in the mill at least one-third, with present as 
well as future profit. We can perpetuate the naval stores 
industry. Preservative treatment will reduce by one-fifth 
the quantity of timber used in the water or in the ground. 
We can practically stop forest fires at a total yearly cost 
of one-fifth the value of the standing timber burned each 
year, not counting the young growth. 


“We shall suffer for timber to meet our needs, until our 
forests have had time to grow again. But if we act vigor- 
ously and at once we shall escape timber scarcity.” 


TRADE CATALOGUES. 


A handsome calendar with large numbers has been 
issued by the Railway Equipment Company of 72-74 First 
Street, Portland, Oregon. 


The Eck Dynamo and Motor Co., of Belleville, N. J., send 
a neat sectional catalogue and data book. Bulletin No. 39 
illustrates and describes their protected type of Direct Cur- 
rent dynamos, belt drive, for lighting and power. Bulletin 
No. 40 is devoted to protected and enclosed types of Direct 
Current. 


Bulletin No. 5910 from the Western Electric Co., is en- 
titled Electrical Equipment for Central Stations. It in- 
cludes an account of the company’s facilities for this work 
illustrations and descriptions of their a. c. and d. c. gen- 
erators, Western Electric arc lamps and switchboards. Ap- 
pended is a long list of light and power stations using West- 
ern Electric apparatus. 


Bulletin No. 4628, just issued by the General Electric 
Company, describes the company’s new Mercury Are Rec- 
tifier which is an improvement over the older design, inas- 
much as it possesses all the good features of that design 
and, in addition, advantages not combined in any other de- 
vice for converting alternating current to 
in capacities up to and including 40 amperes. 

The bulletin goes into details and illustrates and de- 
scribes the standard commercial rectifier set, ignition battery 
charging outfit, small-motor rectifier panel, outfit for mov- 
ing picture machines, and a garage outfit, that contains also 
dimension diagrams and other data. 


direct current 


A new catalogue entitled “Pipe and Boiler Insulation,” 
has just been issued by the H. W. Johns-Mansville Co., of 
New York. This book is devoted to a thorough presentation 
of the problems of insulating all kinds of heated and cooled 
surfaces, such as pipes, boilers, furnaces, flues, ducts, etc., as 
well as insulation for refrigerating and cold storage work. 
The book is the most complete one its kind ever issued to 
the trade and bears out the company’s idea, “a covering for 
every condition.” It is very handsomely illustrated and 
printed throughout. A copy of the catalog can be secured 
by addressing the company’s nearest branch and asking for 
Catalog No. 100. 
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PATENTS 





907,782. Incandescent-Electric-Lamp Socket. Gilbert W. 
Goodridge, Bridgeport, Conn., assignor to The Bryant Electric 


Company, Bridgeport, Conn. An incandescent lamp socke: 


having a cap with projections on the flange many times re- 
peated symmetrically around the circumference of the cap 





in combination with a shell having openings and open notches 
also symmetrically arranged around its circumference, some 
of the projections on the cap latching with said openings 
and the other projections entering the notches. 


907,770. Electric-Light Switch. Walter W. Fulton, Chi- 
cago, Ill. In combination, a spring clip having arms adapted 
to embrace the flattened T head of an electrical switch key 


2, 

" 

he 

7] 
{ 





from end to end, each arm of the clip being apertured to re- 
ceive one end of the key head, a crank arm carried by the 
clip, and a pendant cord carried by the crank arm. 


907,725. Regulator for Tangential Water-Wheels. James 
M. Boyle and Frank W. Roller, New York, N. Y. In combi- 
nation with a tangential water wheel and a device for de- 





livering a jet to the bucket thereof, means governed by var- 
iations in speed of said wheel for deflecting said jet and 
electrically actuated mechanism governed by said speed var- 
iation for changing the cross-sectional area of said jet. 


908,130. Method of Producing Silicon. Henry N. Potter, 
New Rochelle, N. Y., assignor to Geo. Westinghouse, Pitts- 
burg, Pa. The method of producing silicon by the reduction 
of silica in the presence of silicon carbid, the collection of 





fluid silicon and any contained silicon carbid upon a silica 
bed and the oxidation of the carbon of the contained silicon 
carbid by reaction with the said bed. 


907,712. Protected High-Potential Rail. Albert H. Arm- 
strong, Schenectady, N. Y., assignor to General Electric Com- 
pany. In combination, a third rail, a conductor, a protective 
covering for said third rail, and an electrical connection in- 
cluding a resistance between said covering and the return 
conductor. 


908,179. Fuel-Regulator. Charles B. Wieser and Frank E. 
Wieser, Paso Robles, Cal., assignors of one-third to James 
M. Currell, Paso Robles, Cal. The combination of a burner, 
a fuel supply leading to the burner, having a regulating valve, 
a cylinder, rods slidable relatively to the cylinder having 





heads attached to its opposite ends, a piston in the cylinder 
connected to one of said heads, a wheel for operating said 
valve, a flexible member, connected at one end to the piston 
and passing over the wheel, means independent of said wheel 
and connected to the opposite end of said member, tending to 
move it in a direction to cut off the fuel supply, and means 
tending to move said member in the opposite direction. 
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ANNUAL CONFERENCE SALES DEPARTMENT H. W. 
JOHNS-MANVILLE COMPANY. 


In accordance with the usual custom 
the H. W. Johns-Manville Company held its 
annual salesmen’s conventions at their 
various branch offices on December 29th 
and 30th. The convention in San Francisco 
participated in by about twenty-five mem- 
bers of their staff was particularly successful, the papers 





presented showing the result of careful training and an 
intimate acquaintance with the various subjects discussed. 
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INDUSTRIAL 


Cements 
Kinds and uses for all heated conditions. Leak-No and 
Se PROM CO P< oe oa Niaiiee scone. C. H. McCALL 
Discussion 
Packings 


Soft and Metallic Packings—how used and sold. Experi- 
ence of thirty years with salesmen, from a buyer's 
SE CT WERE oi nin a hk Fe k a's S swe JOHN A. JONES 

How to Measure Stuffing Box and Rod and 
Pack Pumps 


A practical demonstration with a model pump. ED. F. JONES 


San Francisco Stai¥ of H. W. Johns-Manville Co. 


Through the courtesy of the local management several of 
these papers will be published in early issues of the 
JOURNAL OF ELECTRICITY giving our readers an op 
portunity to secure the benefit of them. 

The following program was carried out: 

December 29th 

10:30 A. M. OPENING REMARKS 

C. W. SCOTT, Manager. 

Pipe Coverings. 

Economy of covering steam heated surfaces, whether coal 
or oil fuel used. Kinds of covering for different con- 
UNAS ic dain Wed oo bad wna yee st Pee Em OO ELL. 

Experiences Among Architects and Engineers 
How to gain their confidence..........L. W. BLANKMAN. 
Introducing Indurated Fibre Specialties to the 
Steam Fitter 
How to gain and hold his trade.............. W. I. TAYLOR 
Discussion. 
Our Specialties 
What I have done with this line....F. P. MONTGOMERY. 


General Packing Conditions Afloat and Ashore 


ti 


Soe ea iC eae eee 4 ohare w se oad we wnes W. R. JONE 
How to Install Metallic Packing 
Lene cata tt tewean Gate <td .R. J. JONES 
December 30th ———— 
10:00 A. M. 
Electrical 
How general salesman can help this department. Lines 
Sn OE I a ere es RS Cue clang’ sou «ots NOU eR 
Linolite and Tungsten Lamps 
Pabca Mew cee caer eee adnd. «rece ean ee F. S. MILLS 
Discussion 
Cold Storage 
Keystone Hair Insula or vs. Cork, Hair Felt and Mineral 
Wool. Relative efficiency.......... J. H. DAVELER 
Discussion 
Boiler Compound and Some Feats of “Magic” it ha 
sas nd a vanes ka bews « CHAS. M. THURSTON 
Roofings 
Asbestos vs. Organic Roofings, as told by “The Man 


Ne tw cledvee vege ere dol 


RO deerittnenss: Ales ion aca ih i a Rati a OA ti SR ie 
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Water Proofing and Damp Proofing 
eels wee in bas > «Jc ae OeeALy Vee nee H. E. 
Discussion 
Keystone vs. Cabots Quilt and Linofelt 
Methods of sound deadening and insulating apartments, 
flats, etc. How the Mail Order Department has sold 
Keystone, General Circularizing......... C. H. McCALL 
Pointer Department 
Methods employed, and how used for the benefit of the 
salesmen. Value of systematic daily reports, pro- 


ZABEL 


ducing reanlts ...6is Vaveaues Bone ek aceces C. W. SCOTT 
Discussion 
Accounting Department 
Why serious consideration should be given financial 


standing of customer by salesmen. Why, under cer- 
tain conditions, salesmen should collect accounts. 
ORDERS: How written, signed and other features neces- 


sary for universal satisfaction on part of buyer and 
Re IR ee O. M. BRYANT 


seller 
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GRANT FLAMING ARC. 

The flaming arc is fast revolutionizing all that department 
of illumination to which are lighting is applicable. Its super- 
iority over the ordinary arc consists in the color of the light, 
the absence of shadows, far greater brilliancy, and economy 
of current consumption. 

The economy of the flaming arc can best be illustrated by 
the following tables: 

Relative candle-power for 1200 Watts: 

Candle-power 


24 16 candle-power incandescent lamps..... 384 
Ds TNR 5. hCG ON Kad Knee ce va niin 600 


rere FONE isin oas abi eek va ck 6,000 
To develop 6,000 candle-power requires: 


Consumption 
K. W. 
375 16 candle-power incandescent lamps....18.75 
OR ee ARCS ers es ee es 12. 
is ce PEO ge yo satya leon » clash bin 1.2 





Iumination of St. Louis Coliseum With Grant Flaming Arc. 


The proceedings ended very happily with a banquet held 
in the college room of the Bismarck Cafe on the evening of 
December 30th where science was for the time being set to 
one side and goodfellowship was permitted to establish a 
basis for team work during the coming year. 

One of the memorable incidents of the conference was 
the presentation to Mr. C. W. Scott, manager, by the em- 
ployees, of a handsome watch fob properly inscribed, the 
presentation being made by Mr. Walter Jones. Mr. Scott’s 
well known reputation as a ready speaker was very badly 
shattered, as he was taken entirely by surprise and at a loss 
for words to express the deep appreciation he felt. The very 
successful session ended with the newly inaugurated “sales 


yell”— “All together, All the time, 
For everything Johns-Manville.” 


Allowing an efficiency of 100 per cent to the flaming arc, 
ordinary enclosed arcs have only 10 per cent, and incan- 
descent lamps 8 per cent efficiency. The difference in bril 
liancy of the two kinds of arcs is due to the fact that in the 
ordinary are the ight is produced by the combustion of the 
carbon itself, which is a poor radiator, while in the flaming 
arc the space between the ends of the carbons is filled with a 
substance liberated from the carbons by the electric current, 
the combustion of which produces a flame of intense bril 
liancy with powerful radiating qualities. The globe presents 
the appearance of a solid ball of flame, and the light is dif- 
fused so uniformly that no heavy shadows are cast. It is 
practically flickerless. A room containing 10,000 square feet 
of floor space is so well lighted by one Grant lamp that a 
newspaper can be read in every part. The Grant lamp is ex- 
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ceptionally compact, neat and attractive in appearance, the 
absence of differential mechanism considerably reducing the 
bulk. It weighs but twenty pounds; and although only 
twenty-six inches long, will carry 24-inch carbons. The short- 
hour Grant lamp is shorter than the regular form. of en- 
closed arc. The Grant is of the gravity feed type, substan- 
tially built, and practically frictionless. The number of in- 
sulated parts is reduced to a minimum, and mica and lava 
only are used whenever insulation is necessary, thereby 
eliminating all trouble caused by defective insulation. All 
parts are made te standard gauge and are interchangeable. 


The carbons are held by means of a lateral support 
above the arc, which is one of the features for which patents 
are pending. There is, therefore, no obstruction below the 
arc, and no shadow. The feed is accomplished smoothly 
and regularly, and is almost imperceptible. No special make 
of carbon is required; but as there are several kinds of flam- 
ing carbons on the market, some of which are of inferior 
grade, it is advisable to order carbons from us to ensure 
perfect operation of the lamp. 

The arc is struck and maintained by means of a floating 
plunger, which corresponds with the variations of the arc, 
thereby preventing the see-sawing so noticeable at times in 
lamps of existing types. The arc blows straight down, and 





Grant Flaming Arc Lamp. 


does not run around the rim of the crater as in the 
are. 

The most economical operation of the Grant lamp is 
obtained by burning two in series on line voltages of from 
100 to 120, or four in series on line voltage of from 200 to 
240. Individual or multiple lamps are supplied at small extra 
cost with a resistance for the direct current hanging directly 
over the lamp. 


ordinary 


The Grant is the ideal illumination for streets, ferries, 
docks, railroad yards, excavations, foundries, factories, ex- 
teriors of stores, and is a very effective advertising me- 
dium. 

It is also unequalled for illuminating large interiors, such 
as public halls, armories, rinks, and places of amusement. 
For exterior use carbons giving rays of a golden hue are 
used; carbons giving a pearl white light are often preferred 
for interiors. 

The Grant is manufactured for both direct and alternat- 
ing current, and in two standard types; type “A” burns ten 
hours, type “B” burns seventeen hours. Fig. (1) shows the 
Grant lamp with japanned case, but any finish will be fur- 
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nished to suit the customer. Fig. (2) shows the Grant lamp 
installed at the Coliseum in St. Louis at the Horse Show; 
twenty-six lamps are used to illuminate the building. 


The Grant flaming arc is installed on two-thirds of the 
steamship piers in New York; among the notable users are: 


White Star Line piers, New York; Cunard Line piers, 
New York; Wilson Line piers, New York; Royal Mail S. S. 
Co. piers, New York; Italian Line piers, New York; Metro- 
politan S. S. Co. piers, New York; Clyde Line piers, New 
York; Quebec Line piers, New York; Mallory Line piers, 
New York; Southern Pacific S. S. Co. piers, New York; Bar- 
ber Line piers, Brooklyn, N. Y.; John N. Robbins Dry Dock 
Co., Brooklyn, N. Y. 

The Grant Flaming Arc Lamp can be seen at 560 Pacific 
Building, San Francisco, the office of the company. The 
company has been recently incorporated and organized in 
California to handle this lamp on the Coast. The officers of 
the company are C. C. Manker, president and manager; J. W. 
Manker, vice-president and treasurer; and H. C. Skinner, sec- 
retary. The company has been incorporated for $25,000 under 
the laws of the State, with five directors. C. C. Manker, J. W. 
Manker, H. C. Skinner, Henry Mallock, and A. E. Wood. 


THE “NEW WRINKLE” SOCKET. 

The Perkins “New Wrinkle” socket illustrated herewith 
marked a new idea in socket construction. Its ingenious 
method of attaching cap and shell made it especially adapt- 
able for fixture and pendant work. This socket has recently 





been further improved by surrounding the cap with a thin 
band of brass which conceals the corrugations and perfora- 
tions. This therefore gives a smooth, beautifully finished 
surface with nothing to mar its symmetry, nor to jar with 
the design of any fixtures, no matter how ornate or how 
simple. 


BENJAMIN HAND PORTABLE LAMP. 


It is a matter of common knowledge among electrical 
men that the use of bare lamps or wire guards is a source 
of considerable both workmen and machinery 
because of the liability to short circuits or grounds. Many 
a man has lost his life and many a motor or generator has 
been destroyed by contact with live wires. The Benjamin 
Electric Manufacturing Company, of 42 West Jackson 
Boulevard, Chicago, have placed upon the market a fiber 


danger to 


hand portable, which renders such accidents impossible. 
The that 
electrical machinery and the risk attendant upon the work 
ing around it will require no further comment to convince 
them of its merits. and the 
construction is such that the distribution of light is as free 


as that of any ordinary guard, 


value of this device is such those familiar with 


There are no metallic parts, 
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TRANSMISSION. 


YREKA, CAL.—F. H. Osgood and M. H. Balfry have filed 
claim to 1,000 inches of water in Nigger Creek for electrical 
and other purposes. 


OROVILLE, CAL.—The Oro Water, Light and Power Co. 
is running a power line through the Central House and Honcut 
sections to supply power for several pumping. planis. 

SAN ANDREAS, CAL.—The Mokelumne River Power and 
Water Co. has filed claim to 5,000 inches of water of the 
south branch of the Middle Fork of the Mokelumne river, 
to be diverted at Cadish. 


BOCA, CAL.—A new electric light plant has been con- 
structed and newly equipped here by the Union Ice Company. 
The new plant has been constructed to supplant the com- 
pany’s old plant which was destroyed by fire a short time 
ago. 


EL CENTRO, CAL.—Work has been begun in the con- 


struction of the Holton Power Company’s plant at Holtville, : 


three carloads of material for the plant having already been 
received, while eight carloads of machinery are on the road 
from Pennsylvania. 


RENO, NEV.—F.:G. Baum, president of the California- 
Nevada Power Company, announces that the Reno Power, 
Light and Water Company is to be taken over by a new com- 
pany in which London capitalists will be largely interested. 
It is announced that the new company contemplates making 
many improvements. 


BERKELEY, CAL.—The Pacific Gas and Electric Co. will 
soon begin the erection in this city of a new powey station 
to cost in the neighborhood of $100,000. This plant will be 
used for the “tying in” of the low tension feed wires and will 
do away with the necessity of the high power wires which 
now run through the city. The transformer station on the 
Berkeley hills has been completed. 


SAN FRANCISCO, CAL.—The Gwens Water and Power 
Co. and the Nevada-California Power Company are contend- 
ing for rights of way through a canyon on the eastern side of 
the Inyo forest reserve, the matter now being before the For- 
est Service for a decision. Applications for right of way were 
filed by both companies in 1907. The Nevada-California Com- 
pany constructed its line soon after and this is now in oper- 
ation to Goldfield and Tonopah, Nevada. The Owens River 
Company has done no construction, and it asserts that the ap- 
plication of the rival company for permission to construct 
a second line through the canyon will result in serious trouble, 
owing to the narrowness of the canyon. 


ILLUMINATION. 


GALLUP, NEW MEXICO.—Bids will be received by the 
Board of Trustees of this place for the furnishing of street 
lights. 


YERINGTON, NEV.—A number of Carson, Nev., capital- 
ists have been looking over the ground here with an eye to 
erecting a gas plant. 

STOCKTON, CAL.—Bids for a franchise for the supply- 
ing of electric power to this city will be received by the 
City Council up to February 8th. 

SAN DIEGO, CAL.—A stockholder’s meeting of the San 
Diego Gas Company will be held on February 17th, at which 
time the matter of an increase of the capital stock to $3,500,- 
000 from $1,500,000 will be voted on. Superintendent Clark 
of the company announces that another holder with 1,000,000 
cubic feet capacity will have to be built next year. 


EL CENTRO, CAL.—Plans have been prepared for the 
main plant of the Imperial Valley Gas Company, which will 
be located in the angle formed by the Southern Pacific and 
the Holten Interurban railroads. It is expected that gas ser- 
vice will be in readiness before summer. 


TRANSPORTATION. 


CITY OF MEXICO, MEXICO.—The Tramways Company 
will begin at once the electrification of its Penon line, which 
at present is being operated by mule cars. 


LOS ANGELES, CAL.—An application for an electric rail- 
way franchise to the western part of the city has been re- 
ceived by the Board of Supervisors and ordered published. 


VALLEJO, CAL.—San Francisco, Vallejo and Napa Elec- 
tric Railroad has already completed more than a mile of its 
road north of St. Helena and plans to have cars running into 
Calistoga by early summer. 


SACRAMENTO, CAL.—Work on the proposed Oroville 
and Fair Oaks Electric Railway will in all probability be 
begun about the middle of April. The road will have a 
terminal south of the mouth of the American River, a tract 
of about seventy acres with good river frontage having been 
secured, 


LONG BEACH, CAL.—Superintendent McMillan of the Pa- 
cific Electric Railway, states that his company will build a 
short connecting link of track between this city and West 
Long Beach and operate cars thereon as soon as permission 
to use the drawbridge of the Salt Lake Railway can be 
secured. 


SAN FRANCISCO, CAL.—At the annual meeting of the 
directors of the Northwestern Pacific held in this city Ed- 
ward Chambers and H. K. Gregory, directors representing the 
Santa Fe, retired from the Board, and were succeeded by 
Southern Pacific officials, W. R. Scott and C. H. Seger. George 
L. King was appointed secretary in the place of J. L. Willcutt. 


F FINANCIAL. 

SAN FRANCISCO, CAL.—Suit has been filed here against 
the Spring Valley Water Company by Assistant City Atter- 
ney Haven, who has applied to the United States Circuit 
Court for a modification of the injunction granted the com- 
yany to shut off the water of any consumer who declines to 
pay above the rate set by ordinance by the Supervisors. Jle 
has taken the case of an individual consumer, whom the com- 
pany had threatened to deprive of his supply upon his refusal 
to pay a 15 per cent excess. ' 


VALI.EJO, CAL.—This city has suffered defeat in a suit 
nstituted less than a year ago by Constance Malandrino, who 
sought an injunction to enjoin the officers of the city from 
interfering with his pumps on his ranch in Wild Horse Val- 
ley, through which the stream supplying the city flows. The 
complainant also claimed the right to use as much of the water 
as he wished. The Superior Court decided against the city 
in every point. 


TELEPHONE AND TELEGRAPH. 

OROVILLE, CAL.—J. H. Richardson has been granted a 
franchise to construct and maintain a telephone line from 
Richardson Springs to’ Chico. 

COLUSA, CAL.—The Colusa County Telephone Company 
has purchased the business and equipment in Colusa County 
of the Pacific Telephone & Telegraph Co. The new concern 
will re-arrange the system. 








